Doxyclycline inhibits collagen synthesis by bovine chondrocytes cultured in alginate.
Doxycycline is known for its ability to inhibit matrix metalloproteinases (MMPs), a family of enzymes that play a role in cartilage breakdown in arthritides. Its prophylactic effect in reducing joint degradation in osteoarthritis is mainly attributed to this property. In this study, we show that doxycycline exhibits a profound inhibition of collagen synthesis by bovine articular chondrocytes cultured in alginate. At 25 microM doxycycline, collagen synthesis was decreased by 50%; no effect on cell proliferation (DNA levels) or general protein synthesis (35S-Met and 35S-Cys incorporation) was observed. Messenger RNA levels of type II collagen were also reduced, indicating an effect of doxycycline at the transcriptional level. The concentration of doxycycline needed to downregulate collagen synthesis was > 10-fold lower than that needed to inhibit most of the MMPs. Inasmuch as differentiated chondrocytes in the early stages of osteoarthritis exhibit increased collagen synthesis, the beneficial effect of doxycycline in vivo may involve prevention of changes in chondrocyte phenotype.